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Description 

^ground of the Invention 

5 This invention generally relates to guiding catheters for use in intravascular procedures such as percutaneous 
transluminal coronary angioplasty (PTCA). 

In classic PTCA procedures, a guiding catheter having a preshaped distal tip is percutaneously introduced into the 
cardiovascular system of a patient and advanced therein until the preshaped distal tip of the guiding catheter is dis- 
posed wrthin the aorta adjacent the ostium of the desired coronary artery. The guiding catheter is twisted or torqued 

io from its proximal end which extends out of the patient to turn the distal tip of the guiding catheter so that it can be guided 
into the coronary ostium. A guidewire and a dilatation catheter having a balloon on the distal end thereof are introduced 
into and advanced through the guiding catheter to the distal tip thereof, with the guidewire slidably disposed within an 
inner lumen of the dilatation catheter. The guidewire is first advanced out the distal tip of the guiding catheter, which is 
seated in the ostium of the patient's coronary artery, until the distal end of the guidewire crosses the lesion to be dilated. 

15 The dilatation catheter is then advanced out of the distal tip of the guiding catheter, over the previously advanced 
guidewire. until the balloon on the distal extremity of the dilatation catheter is properly positioned across the lesion. 
Once property positioned, the balloon is inflated to a predetermined size with radiopaque liquid at relatively high pres- 
sures (e.g., generally 405.300 - 1 .215,900 Pa (4-12 atmospheres)) to dilate the stenosed region of the diseased artery. 
The balloon is then deflated so that the dilatation catheter can be removed from the dilated stenosis and blood flow 

20 resumed therethrough. Further details of guiding catheters, dilatation catheters, guidewire*. and the like used in angi- 
oplasty procedures can be found in U.S. Patent 4,323,071 (Simpson-Robert); U.S. Patent 4.439,185 (Lundquist); US. 
Patent 4,468.224 (Enzmann et a/.); U.S. Patent 4.516.972 (Samson); U.S. Patent 4,438.622 (Samson era/.); U.S. Pat- 
ent 4,554,929 (Samson et a/.); U.S. Patent 4,582,185 (Samson); U.S. Patent 4.616,652 (Simpson); U.S. Patent 
4,638,805 (Powell); U.S. Patent 4,748,986 (Morrison era/.); and U.S. Patent 4,698.577 (Badger era/.) which are hereby 

25 incorporated herein in their entirety by reference thereto 

Guiding catheters are frequently provided with soft distal tips in order minimize trauma to the arterial lining as the 
guiding catheter is advanced through an arterial passageway. See tor example US. Patent 4,385,635 (Ruiz) which is 
incorporated herein by reference. Soft distal tips may reduce arterial trauma, but they do not always provide a smooth 
transition between the distal tip and the catheter shaft proximal thereto Additionally, the soft distal tips are very difficult 

30 to locate f luoroscopically by the physician when guiding the dstaJ tip into the ostium of the desired coronary artery. 
Another reference of note is EPA 0 303 487 which is considered to represent the closest prior art with respect to the 
present invention, and which discloses an intravascular catheter with a soft distal portion and distal radiopaque means 
attached thereto. 

What has been needed and heretofore unavailable is a guiding catheter or other simitar catheter with a nontrau- 
35 matic distal tip which provides a smooth transition with the catheter shaft and is fluoroscopically observable by the phy- 
sician in order to facilitate the advancement thereof through a patient's vasculature. The present invention satisfies that 
need. 

Summary of tfrc Invtmton 

40 

According to the invention an intravascular catheter is provided having: a tubular shaft having proximal and dstal 
ends with an inner lumen extending therein; 

a coaxiatiy cfisposed ffaxtte tubular portion secured to the distal end of the catheter shaft ; and 
45 . radiopaque means; the catheter being characterized by the tubutar portion being made up of at least two relatively 
short coaxiatty deposed flexfttfe tubutar elements, the most distal tubular element being softer than the proximal 
tubular element the radtapaque means being a radiopaque material incorporated in the proximal tubular element. 

The catheter of the invention generally includes an elongated tubular shaft having proximal and distal ends, an 
so inner lumen extending therein and a flexible norttraumatic cSstal tip which is significantly softer than the catheter shaft 
to which it is secured. The nontnuirratic distal tip has at least two relatively short eiastomeric or rubber-like tubular ele- 
ments which are a»xially secured to trie distal end of tf>e 
progressively stiffer elements in the rxoximal directs 

set wall, the face thereof is transmitted to the tubutar shaft in a transitionless manner, causing it to afign with the flowline 
55 of the vessel. The most distal of the eiastomeric tubular elements is softsr and mora pft^ 
eiememproxirnally adjacent mereto 

the adjacent proximal tubular element The proximal tubular element should have a durometer hardness of about a 
Shore 80 A to about a Shore 100 A and the distal tubular element should have a durometer hardness of about a Shore 
70 A f about a Shore 90 A. The proximal elastcmeric tubular element is formed with radiopaque material incorporated 
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therein to fadfitate the fhjoroscopic observation thereof when disposed within a patient's body lumen such as an artery. 

The tubular shaft of the catheter is preferably of composite construction with an elongated braided tubular member 
formed from radiaJly compressive mUtHilament polymeric strands, which is impregnated with a thermoset polymer and 
provided with an outer jacket of thermoplastic polymer. An inner lubricous liner formed of suitable lubricous material 

5 such as ftuorinated ethylene propylene or polytetrafluoroethylene (e.g.. Teflon®, a registered trademark of E.I. du Pont, 
de Nemours & Co.. Inc.) may be provided on the interior of the braided tubular member to thereby define the inner 
lumen extending within the catheter shaft. 

To provide greater flexibility in the distal section of the catheter shaft, the distal section of the braided tubular mem- 
ber may be impregnated with a softer thermoset polymer than the thermoset polymer which impregnates the proximal 
io section of the tubular braided member. 

In one preferred embodiment the catheter of the invention is a highly torquabie guiding catheter which is readily 
advanced within a patient's vascular system and, when torqued from the proximal end, it has little tendency to store 
energy along the length thereof and to release the stored energy by the sudden rotation of the distal end of the catheter, 
ie. does not cause the distal end of the catheter to whip. Moreover, the composite structure of the catheter ensures that 
is the circularity of the inner lumen thereof is maintained, so there is little likelihood that a guidewire or dilatation catheter 
will become bound-up within the lumen when the catheter passes through tortuous passageways. The eiastomeric 
tubular elements forming the rwntraumatic distal tip of the catheter are intended to minimize the risk of traumatic 
engagements with arterial linings and allows the distal tip to be f hjoroeoopicaly observable. 

These and other advantages of the invention will become more apparent from the following detailed description of 
20 the invention when taken in conjunction with the accompanying exemplary drawings* 

Brief Description of the Drawing a 

FIG. 1 is an elevationaJ view of a guiding catheter embodying features of the invention. 

6 FK3. 2 is a transverse cross-sectional view of the catheter shown in FIG. 1 taken along the lines 2-2. 

FIG. 3 is an enlarged longitudinal centerline cross -sectional view of the dstaJ tip of the catheter shown in FIG. 1 
taken along the lines 3*3. 

FIG. 4 is an enlarged longitudinal centerline cross-sectional view of an alternate construction of the distal tip of a 
catheter embodying features of the invention. 
30 FIG. 5 is a perspective view of the shaft of the catheter shown in FIG. 1 with sections exposed. 
FIG. 5A is an expanded view of the braided section circled in FIG. 5. 

35 FIGS. 1 -5 and 5A schematically illustrate a guiding catheter 10 of the invention which generaOy includes an elon- 
gated catheter shaft 11 having a proximal section 12, a more flextte distal section 13, an inner lumen 14 extending 
therein, a Luer hub 1 5 on the proximal end of the shaft and a nontraumatic distal tip 1 6 comprising two relatively short 
eiastomeric tubular elements 17 and 18 which are coaxiairy deposed. ThedtetaJ section 13 of the shaft 11 is shaped to 
facilitate the entry thereof into the ostium of a desired coronary artery. As will be appreciated by those stalled in the art, 

40 the J -shape of the dtataJ section 13 of the catheter shown in RG. 1 is a schematic representation and a variety of 
shapes, such as the well-known JudMne and AmpJafc con fig ur ati on s tor both the right and left coronary arteries, may 
be employed to facilitate the entry of the distal tip of the gukfing catheter into the ostium of the desired coronary artery. 
The relatively soft, rwrrtraurnettc cfistaJ tip 1 6 is intended to nwimize traumatic engagement with arterial tissue, 

FIGS. 2, 5 and 5A itustrate the composite constr u ction of the shaft 1 1 of catheter 1 0. A thin-watted lubricous inner 

45 lining 20 is disposed wttNn braided tubular element 21 and defines the inner lumen 14. The braided tubular element 21 
is impregnated w*h a marmoset porymeric material and an outer jacket 22. preferably formed of a thermopiastic poly- 
meric material, surrouncto tie exterfcy of is formed from 
a plurality of pairs of ffcrous rrijftiraamem po inner 
liner 20 when they are braided into the <fiamond-ltke pattern as shown in FIG. 5A 

so The rtorttnuariette detail^ 

tubular elements, a prcDdmal element 1 7 and a tfstal element 1 8. and is butt joined to the distal end of shaft 1 1 by mart 
fusirig or by a suitable adhesrve,siJ* Locate™ 405. sold by Loctite 

Corporation, Newtngton. Connecticut Both tubular elements 17 and 18 are formed of etatomeric or rubber-tike mate- 
rials but me cfistal section 18 is sorter and more flexWe man proxinial sectkxi 17. Adcftionairy, the proximal section 17 

55 has a rad opaque tier material incorporated therein such as bismuth trioxide in order to make the distal tip f fcjoroecop- 
tcalry observable within a patient The shon>tubuiar sections 17 and 18 are also butt joined together by suitable means 
such as by heat fusing or by a suitable adheerve such as a cyanoacryttf ^ e.g. Loctite™ 405. 

FIG. 4 iilustratee a presently preferred construction tor the rwtraumabc distal tip 16 wherein th prodmaJ tubular 
element 1 7 has a stepped conatructton whx* extends over a stioufclerprovfcM^ 
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wise, the distal tip is the same as described above for the embodiment shown in FIG. 3. 

In one presently preferred embodiment or the invention, th inner lubricous lining 20 has a wall thickness of about 
0.002 inch (0.051 mm), the braided tubular member 21 and the thermoset polymer matrix into which it is disposed has 
a wail thickness of about 0.003 inch (0.076 mm) and the outer jacket 22 has a wall thickness of about 0.005 inch (0. 1 3 
s mm). The diameter of the inner lumen 1 4 extending within the inner lining 20 may range from about 0.06 to about 0.09 
inch (1 .5 • 2.3 mm). The overall length of the catheter 10 tor coronary angioplasty may range from about 80 to about 
125 cm. 

The catheter shaft 1 1 is preferably manufactured by braiding a plurality of pairs of fibrous strands 23 and 24 onto 
the tubular inner finer 20 or, in the alternative, a mandrel (not shown) and then impregnating the fibrous braid with a 

10 thermoset polymeric material to form a tubular element 21 . The distal section 1 3, which may be the most distal 5 to 20 
cm of the shaft 1 1 , may be impregnated with a thermoset polymer which cures to a softer material than that impregnat- 
ing the proximal section 12 to provide a greater degree of flexibility to the distal section 13. In a presently preferred 
method of forming the product a thermoplastic tubular member or sleeve which forms the outer jacket 22 is fit onto the 
impregnated, braided tubular dement 21 , and then a heat shrinkabie tubular element (not shown) is fit over the thermo- 

is plastic tube forming the outer jacket 22 and the assembly is then heated to shrink the heat shrinkabie tube and press 
the thermoplastic jacket 22 against the exterior of the braided tubular element 21 to secure the jacket thereto. Upon 
cooling, the heat shrinteble tube is slit along its length and then peeled off of the jacket 19. 

The relatively short tubular olem o nts 17 and 18 and the tip are butt joined together by suitable means such as 
fusion bonding to the distal end of the shaft 11. Luer hub 15 may be secured to the proximal end of the shaft 11. The 

20 distal section 13 of the catheter shaft 11 may be shaped to the desired configuration for its intended and use when the 
thermoset impregnate is cured or it may be heated and shaped after the catheter 10 has been made, tor example, by 
the physician before the catheter is inserted into the patient 

One presently prefer ed thermoset polymer tor impregnating the proximai section of the braided tubular element 21 
is a poryurethane, such as two component poryurethane RP 6414-3 (resin and hardener) sold by the Cfca-Geigy Cor- 

25 poration and the presently preferred thermoset polymer for impregnating the distal end portion of the braided tubular 
element is also a pdyur ethane, such as two component pdyur ethane RP 6413-1 (resin and hardener) also sold by the 
same company. The resirvhardener ratios (by weight) tor these poryurethane polymers are typically about 100/60. 
These polymers will cure at about 93°C (200 degrees F). or at room temperature. Preferably, the porymers are partially 
cured at an elevated temperature (e.g. 200 degrees F) and then are allowed to comple t ely cure at room temperature. 

30 other polymer systems such as epoxy based systems may also be used. 

The thermoplastic jacket or coating 22 is preferably formed of a thermoplastic polyurethane made with a pcWyte- 
tramethytene glycol ether such 2363 550E Peflethane which is available from the Dow Chemical Company or a pory- 
urethane such as Taxin-965 DM which is available from the Mcbay Corpor a tion. 

The cured properties for the above polymers (7 days 9 25°C (77*F)) are set forth in the following table. 

35 



PROPERTY TESTED 


METHOO OF 
TESTING (ASTM) 


6413 


6414 


PELLETANE 
2363-550E 


DENSITY 


D-792 


1.06 


108 


1.15 


HARDNESS 


0-22240 


90-95A 


55-650 


55D 


TENSILE STRENGTH 


0*638 0412) 


17.236.892 Pa 
(2500 pai) 


17536,892 Pa 
(2500 psi) 


44,81 5.920 Pa 
(6500 psi) 


ULTIMATE ELONGATION 


D-638(D-412) 


400% 


250% 


450% 


TEAR STRENGTH 


D-624 


2.413,169,9 
Pa(350psO 


3,792.116.3 
Pt (550 psi) 


4.136.8595 
Pa (600 pai) 


COMPSET 


D-396 


68% 


89% 


75% 


TABER WEAR 


0-1044(0501) 


4.0 mg 


8.6 mg 


70(H-22) 



The relatively short tubular elements 17 and 18 of the nontraumatic dtatal tip 16 of the catheter are preferably 
55 formed from aliphatic potyurethanes which are available from Ther medics Inc. of Woburn. Massachusetts under the 
trade name Teccflex. A radiopaque grade of thaTecofleot resin. EQ93A-HT60, is preferably used for the pronmai section 
1 7 and a softer noriradiopaque grade. EG80 A. is preferably used tor the distal section 18. Other grades of poryurethane, 
other elastomer systems and rubber-like materials may be employed. 

The dimensions of the proximal and distal tubular sections of the non-traumatic distal tip varies depending upon the 
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SZfS ^^T' 2?*^ * 6 01 *" tli5U,ar Sert0ftS '7 and 18 is .ess than tha outside diameter 
thereof, Surfing catheters the length of the proximal radiopaque section 17 will be about 1 to about 10 mm 

0^2? ™ ^"T,-- ^ me ^ ^^^-» be about 0.5 to atoT^mrr ?53i aS 
r^ilv^J, oT^rfff* l^!? 01 88Cti0n8 ran9 ^ about 0.09 to about 0.15 inch (2.3 • 3.7 mm). 
51 2 ^Sliv JS, o S n ^ , ;,T *! T* diametef8 th6fe0f rana8 from 0 07 to about 0.09 inch (1 .78 - 
J£1'X!5££ ( mm) ' " ^ dimenSi0TO * "** depw * in « *°" 1,18 War 

„ ™ e ^"ament polymeric fibrous strands employed to form the braided tubular element are preferably about 
2500 mg/4« m to about 1 0.000 mg/450 m (50 to about 200 denier) and may be formed fromT^SS maT 
nal such as aramd (e.g. Kevtar 49 sold by du Pont) and a polyester (e.g. Vectran). Other polyir^iSertTr^ht 
suitable. A 2x2 braid pattern shown in FIG. 5A ia pref«rad end may be formed JL^S^^S^ 
™T 1 *° bor « i '* 0, ""eh * incorporated into the^rLed tubuS Z^t 2^ a I Z 

20 formed of fluonnated ethylene propylene, the outer surface of the lining is etched with sodium napSLen* tnZ 
o^egnatng the braided tubular element after its formation with a thermos* plastic, in soma Xn^TmaV* 
convenient to ,merrr« therrnoplastJc f bers. such as polyester f bars, as adhesive with the mum^^XZ ^ 
the tubular element « braided with the thermoset fibers incorporated therein. Healing of the braxledW^ e^t ^ 
cure the incorporated polyester. wemern win 

Wiethe invention has been primarily described herein in terms of a guiding catheter with two relatively soft tubular 
elements forming the nontraumatic distal to. it wM be apparent to those skilled in tjie art that the distal to ma* be 
formed from three or more of these relatively soft tubular elements wrth the durometer hardnesses tnerert Hasina 
m each element from the most distal element to the most proximal element Moreover, the invention can be emoioved 
in a variety of intravascular catheters other than guiding catheters, such at peripheral guides and anowa^c aid* 
other modifications and improvements can be made to the invention without departing from the scopettiereof. 

25 Claims 

1. An intravascular catheter (10) having: 



is 



30 



55 



4S 



2. 



*o 3. 



so 



5. 



a tubular shaft (1 1) with proximal (12) and dstal (13) ends and an inner lumen (14) extending therein- 
a coaxially disposed flexible tubular portion secured to the distal (13) end of the catheter shaft (11) and 
radiopaque means, the catheter (10) being char acterized by 

^ *** °" biin " made * <* * l€Mt *"° *»* o°*x^**x^t^<tdt*ter#«n*« s n7 

18). the most distal ( 1 8) tubular element being softer than Hie proximal (17) tubular element the radiopaque means' 
being a radiopaque material incorporated in the proximal tubular element (17). 

The intravascular catheter (10) of daim 1 further characterized in that the flexUe tubular elements (17. 18) are 
formed of etastomertc or other rubber-lika materials. 

The intravascular catheter (10) of any one of the preceding claims further characterized In that the shaft (1 1) 

comprises: 

abraded tiixiar member (21) formed of a pturaftty or multfaament strands (23, 24) which are impregnated 
wrth a thermoset prfyrrteric resin; 

a ligneous porymeric lining (20) extending longrtudinatty through the braided tubular member (2 1 ) and defining 
the inner lumen (14) extending within the elongatad shaft (1 1) of the quieting catheter (10) and 
a thermoplasflc polymeric jacket (22) on the extarior or the braided tubular member (21). 

ctwrecterlrrt in thai the thermoset polymer rssin which is incor- 
porated into a dtotai ( 1 3 ) portion of the braided tijbijiarrf>errtoer (21^ 

ness or tha thermoset polymer reain which is incorporated into the proximal (12) portion of tha braidad tubular 
member (21). 

Tne ^avascular cathetw (10)* 

'^t** (10) m • ten 0« , « 1 shaft (11) with the inner lumen (14) extanolng therein, the distal por- 
T^l^^ST?,?* a .oft dWai tip (16) which tacffltate. a nontraumatic advancement through a patents 

vasculature, the shaft (11) oompnsing: 

a braided tubular member (21) formed of a piurafty of rrummament strands (23. 24) which are impragnated 
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7. 



8. 



with a thermoset polymeric resin, and 

a thermoplastic polymeric jacket (22) on the exterior of the braided tubular member (21)- and 

^ZT"^? (16) to me distal (13) "* 01 th « on *t* shaft (1 1) comprising the at least two 

redely short alastomeric tubular elements (17, 18) in a coaxial configuration with each other art th elon- 
gated shaft (11). 

The guiding catheter (10) of claim 5 further characterized In that the braided tubular member (21) is formed of 
radially compressed multifilament polymeric strands (23, 24) impregnated with thermoset polymeric resin. 

The guiding catheter (10) of any one of claims 3 through 6 further characterized In that the thermoset polymeric 
resin which is incorporated into the braided multifilament polymeric strands (23, 24) is a polyurethane. 

The guiding catheter (10) of any one of claims 3 through 7 further characterized In that the thermoplastic Ddv- 
menc jacket (22) is a polyurethane. w 

The guding catheter (10) of any one of claims 3 through 8 further characterized In that the multifilament strands 
(23, 24) are formed of a material selected from the group consisting of aramid and polyester. 

The guiding catheter (10) of daim 5 further characterized In that the braided tubular member (21) has a distal 
(13) end which has incorporated therein a thermoset polymer resin having a cured hardness less than the cured 
hardness of the thermoset polymer incorporated into the braided tubular member (21) proximal (12) thereto. 

11. The guiding catheter (10) of any one of clara 3 through 10 further characterized In that the rnurWilarnent poly 
meric strands (23, 24) are braided into a double strand, diamond shaped construction. 

12. The guiding catheter (10) of claim 5 further characterized by a lubricous polymeric lining (20) extending longitu- 
dinally through the braided tubular member (21) and defining the inner lumen (14) Mending within the etonoated 

shaft (11) of the guiding catheter (10). 

13. The intravascular catheter (10) of any one of the preceding claims further characterized In that the most distal 
tiixjlar element has in durometer hardness of at least about Shore 1 0 A lower than the durometer hardness of the 
proximal tubular element. 



10. 



14. The intravascular catheter (10) of any one of the preceding daims further characterized In that the distal tUxfer 
element has a durometer hardness of about Shore 70 A to dbout Shore 90 A. 

15. The intravascular catheter (10) of any one of the preceding claims further characterized In that the proximal tubu- 
lar element has a durometer hardness of about Shore 80 A to about Shore 100 A. 

16. The intravascular catheter (10) of any one daim 1 further characterized m that the shaft (11) has an elongated 
polymeric inner member (20) defining the inner lumen (1 4) therein; an elongated intermediate tubular member (21 ) 
d!sposed about and secured to the inner tubular member (20) and formed of multifilament pdymeric strands (23, 
24) which are impregnated with a trtermoset porymeric resin; and an elongated thermoplastic porymeric jacket (22) 
disposed about and secured to the intermediate tubular member (21). 

17. The irrtrsvascUar cameter (10) of daim 16 further characterized In that the plurality of multifilament strands are 
braided. 

18. The intravascular cameter (10) of any ow 

formedofapturatyofmrt^ 24) in a tubUar structure (2 1 ) and impregnated with 

a thermoset porymeric resin: a thermoplastic porymeric jackat (22) disposed about and seeded to the exterior of 
the tubular member (21); and a nonfraumatfc distal tip (16) termed of relatively soft elastomeric material and 
secured to the distal end (1 3) of the tubular member. 

Paten tansprOche 

1. Intravaskuiarkatheter (10). umfassend: 

einen rohrte migen Schaft (11)mrt einem praximalen Ende (12) und einem distBlan End (13) und einem darin 
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vedaufooden inneren Lumen (14); 



10 



15 



20 



25 



30 



3S 



40 



45 



tuT^^^T 9 " "°*' en f0hrfarmi9en Ab8Chrttt - d r ™ dis ^en Ende (13) des Katheterschaf.es 
eine rOrrtgenstrartenundurchlfissige Bnrichtung. «obei der Katheter (10) dadurch gekennzeichnet ist. daB 

Be™ma^ri^I a ^'l eS,an8 ™ kUaen - "^ordneten flextolen rohrfflnrtgen 

Elementen (17. 18) besteht wobei das am weitesten distal gelegene rohrformige Element (18) weicher istata 

Z Sr.SSr' 8 rOntB^^rch.ass?, BnricC 1ES 
maien ronrforrngen Element (1 7) enthaltenes rontgenstrahlwiundurchlasaiges Material ist 

SS^J^f* (10) naCtl , An8paJC>1 1 " de »**t«*i dadurch gekennzeichnet daB diefiexiblen rohrfcrrnigen 
Elemente (17. 18) aus e.nem elastomeren Oder anderen gummiartigen Material bectehen ^ 

^°r'^S^ y T a ^ 0,C,Ung (20) ' di# ** in Un 8 8ricWun 0 durcr, da. geftocrrten. rohrforrrig. Be- 

r^SaCSSS ;sr ^ (u) ^ *■ - d - — ■ *** <«) *s «»■ 

einen thermoplastjschen polynwen Mantel (22) auf der AuSenseite dee gef bchtenen rohrformigen Elements 

I^^^**"' (10) ^ An8prUCt1 3 ' dW WWt9r * n dadurch **»™*hn«t daB das duroplastische poly- 
ZTh^T 8m * n diS,alen 1 Ab8Chnm (13 > d " rohrtorrrtgen Bem««s (2l)3SSS.2e 

™ ' St 818 d " *Wtischon porymeren Harzes. das n WpraSmSJ 

Abschnrtt (12) des gefkxhtenen rohrformigen Elements (21) «nthalten ist prcwrnaien 

em O s ^Jf n «rehrlorrnigee Boment (21). da.au.emer Vlelzahl von muWrBen Fiden (23. 24) besteht die 
nwanemduropiastischenporynwen 1 1 ; ™*" n - 3,8 

Sr^ mCPtart8Ch ^ P 0 **™*" 1 ManW (22 > au,d * AuSenseitedee geftochtenen rohrfflrmigen Element. 



^ A ..ta^^SS ( i^L d !' dWBtan ^ < 13 > *• >»ne^«c«wSehanes(1l)befestigtist 
ZTT.?n!,^^ «ta«lomeren rohrformigen Bemente (17. 18) in koaxialer Anord- 

nungzueinsrt^undzudemla/igfleetrecMen 



^ei hla^nXttlS » * 4) •—**••""■» dure******, 

« 7 " ^T^™.^ ^ ""^ d9r A" 8 **** 6 3 bi. 6. da. werteren dadurch gekennzeichnet daB das durc- 
55 pfcstsche p<*ymer. Harz. da. ,n den g*lochten«i muttaiC polymers Fader (23. 24) erthalten * «n Pot£ 

8. FOhrungsKatheter (10) nach einem der AnsprOche 3 bis 7. des weiteren dadurch gekervueichntt daB der thwrno- 
plastische pofymere Mantel (72) aus Poryurethan besteht «~cn B ««mz«cnnet aas der thermo- 
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^^St^Zl^^^Z^jyT 6 3 b * 1 d8S Wertar9 ° O^nzeichnet. da8 die rrUtfilen 

Fftden (23. 24) aus «nem Material bestehen. das ausgewahlt 1st aus der Qruppe urrrtassend Aramid und Polyester. 

BaS^IL^^^ dadurCh daft das gef (ochtene rohrforrrfg. 

Element (21 ) em d> stales Ende (13) besitzt. das ein duroplastisches potymeres Han enthait daesan hah* n«nnnl, 

mental) ^r^"' ^ *" (^Senln^^li; 

FOhrungskatheter (10) nach einem der AnsprOche 3 bis 10, des weiteren dadurch oekenruairhn* *>n h.« — « 
«len polymeren Faden (23. 24) zu einem doppetorangigen. ^i^T^T^lr* 

FOhrungstatheter (10) nach Anspruch 5. des weiteren gekemzeichnet durch eine glerttahige potymere AusMei- 
t^LT ^jn unganchtung durch da. gefkxhten. rohrtflrmige Element (ZlTS^Tda^eTe 
Lumen (14) begrenzt. das .n dem langgestreckten Schaft (11) des Fuhrungskatheters (10) veriauft 

13. intravadoilarkaltieter (10) nach einem der vorhergehenden AnsprOche. des weiteren dadurch geieyirueichnet 
yj^ZT*™ d,&ai t***™ rohrf0rm ^ a «™^ Ourorneterhart. b«rw. di.Tm^ 
mindestens Shore 10 A niedriger ist als die Durometerharte des proximalen n*rrtor^B«ZZ 



10, 

11. 
12. 



14, 



^f^?^*** 10 ) der vorhergehenden AnsprOche. das weiteren dadurch geksnnzeichnet 

da3 das dstale rohrforrrige Element eine Ourometerharte von etwa Shore 70 A bis etwa Shore 90 Ab^steL 

15. intravaakularkatheter (10) nach einem der vorhergehenden AnsprOche. das weiteren dadurch grtennzeichnet 
<la8 das prox^e rohrlc^e Elem^ eir» 0^ 

16. intravBStolartolheter (10) nach Anspruch 1. des werteren dadurch gafcsnresichnet daS der Schaft (11) ein lano- 

f "T" &m>m (20) «- "">•<• Lumen 0 4) b^S-n 

tea mrtuerw^miges Element (21). da. urn das inner, rohrtflrmige Element (20) N»urn angecS^n 
desert, befeslig, * und aus multififen polymeren Fader (23. 24) be*X* mrt J Jd^a^S^y^r^ 
^mpragnjert and. und einen langgestreckten thermoplastischen polymeren MantaTSTde^dasinSeS 
rohrfOrmige Semerrt (21) herum angeordnet und an diesem befestial ist 

,7 ' !a^££^ SS.""* d " ^ ^ - * VhW. von muHrli- 

18. lntta>«skutarkalheter (10) nach Anspruch 1. daa weiteren dadurch gakarmzaichnet daB der Schaft (1 1) ein rohr. 

struwur (21) bestertt und mit etnem duropiastischen polymeren Han irnpragrtiert ist wobei ein tnerrneoiastechar 
^erMamel (22) urn die AuS^ des r*vf*rr<gen Elemerts (2l)henjm ang^c^und^S; 
«t: und wobei erne nicrttlrsumatische distale Spitze (1 6) aus etnem reiativ weichen elas^ereT^^i^^ 
undamoi«alenl=nde(13)desrc*fcr^ ™ elastomeren Material besteht 

R6VsMKflcttlons 

1. Catheter irttravaacutoir. (10) compren ani : 

da^t2riSoS^e 1) pradm-a (12) * **** M**™ condut intern. (14) s'eten- 

unepartk#Mx»^fle^de V >a*.coaxlale^ 

des moyens raclapaquea. le catheter (10) Stent carscteri*. en em aue la parti. tubuUira est realise* a oartir 
d au moins d^ 4Wrnerrts tubulaires flexHes. dtepoee, coajdaiernent et reiatrvement courts (1 7. 18). ('element 
^ajre le plus d«tal 18) *™ ptu. rnou que relement tubulaire proximal (1 7). k» mc*ens radk^esZI 
constrlues par un metehau radtepaque ineorpor* dans ('element tubulaire proximal (17) 

*• Sf 1 *?? TH!^! 9 ^ 18 n™***" caractArirt en outre en c. que lea eiemems tubutaires flad- 
wu '' *' rM »*« a*"* dee materiaux elastomariques ou d'autree materiaux comme le caoutchouc. 

3. Catheter intrava«uiaire (10) selon Cun queicrnque des reveftdtoasons precedm caractanaa sn oulr. an c 
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quelatige(1i)oomprend: 

un element tubulaire tresse (21) forme d'une pluralite de brins mutttfilamentaires (23 24) qui sont imoreanes 
d'une resin pdymdrique thermodurcie ; 

un ^emisage poiymerique lubrifiant (20) s'etendant longitudinalement a travers I'organe tubulaire tresse (21) 
etdefrssant te conduit interne (14) qui setend a Hnterieur de la tige allonges (1 1) du catheter de guidage (10) 

une gaine polymerique thermoplastique (22) a I'exterieur da felement tubulaire tresse (21). 

Catheter intravasculaire (10) selon la revindication 3, caractense en outre en ce que la resine pdymere thermo- 
durae qu. « ir^rpcree dans une parte d^ 

Catheter intravasculaire (10) selon la revindication 1. caracterise en outre an ce que la catheter (10) est un cathe- 

la pon»n distale (1 3) etant preformee avac une parte distal* mote (16) qui fadlita I'avancement non traumatisant 
a travers lereseau vasculare d'un patient, la tige (ll)comprenant: ™™m*mm 

» un element tubulaire tresse (21) forme d'une pluralite de brins muttfflamentaires (23. 24) qui sont imoraanee 

d'une resins polymerique mermaturcie. et *^ 
une gaine polymerique thermoplastique (22) * I'exterieur da I'eiement tresse (21) et 
une pomte hon traumatisants (16) fixes a raxtremjte distale (13) de la tige allongee (1 1) comprenant au moins 
les deux elements tubulaires eiastomeriques relativement courts (1 7. 18) dans une configuration coaxiale rune 

25 par rapport a I'autreet par rapport a la tige allongee (11). 

6. Catheter de guidage (10) ssfon la revindication 5. caracterise en outre en ce que ('element tubulaire treses (21) 
est realise avec des brins porymeriquss rniltifflamentaires compresses radiaiement et irnpregnee d'une resine 
polymerique thermodurcie. 

30 

7. Catheter de guidage (10) selon I'unequeloonque des revencfications 3 a 6. caracterise en antra en ce que la resine 
polymerique thermodurcie qui est incorporee dans lea brins porymeriquee tilamentaires tresses (23 24) est un ~ 

polyurethane. * ' ' 

as 8. Catheter de guidage (10) sekxi rune quelconque des revindications 3 a 7. caracterise en outre en ce que gaine 
polymerique thermoplaslique (22) est un poryuretharte. 

9 " Catfi«er de guidage ( 1 0) sekxi I'une quelconque des revindications 3 a 8. caractArise en outre en ce que les brins 
^ mulWilamentaires (23. 24) sont realises dans un materiau choisi dans le groupe des polyesters et des aramides. 
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Catheter de guxtage (10) sekxi la revsndcalion 5. caracterise en outre en ce que I'eiement tubulaire tresse (21) 
comprend une extremrte distale (13) dans laquele est incorporee une resine polymer, thermodurcie presentant 
une durete durde inf arteura a una durete durde du porymere thermodurd incorpore dans I'eiement tubulaire tresse 
(21) proximate (12). 

Cathete r djsguttage (10) salon rune queieonque des rsvendfcatkxw 3 a 10. caracttree en outre en ce que les 
brins muttfreunantaJres pc^ntsrlques (23. 24) sont tresses suivant une structure en forme de losange a double 

brins. 

1 2 " ?HHT^ * ** 1 * 0 * (10) Mton * fwsnficatJon 5. caracterise en outre en ce que une chemise pciymenque lubri- 
fame (20) setend lengttudhaJement dam I'eiement tubulaire tresse (21) et dafMt un condurt interne (14) s'eten- 
dant dans la tige allongee (1 1) du catheter de guidage (10). 

13 * ^?l}'? r ™? aM '* (10) Mk3n run * * J * COfx » u * ** reveridicatJons precedentes. caracterise en ce que ('ele- 
ment tubulaire le plus distal presents une durete duremetrique d'au moins environ 1 0- Shore inferieure a la durete 
durometnque de r element tubulaire proximal. 

14. Cath«er,ntrmvsscutaire (10) sekxi I'une quelconque dee revindications precedentes. caracterise en outre en ce 
que I element tubulaire distal presents une duret* durometrque denviron 70 * environ 90* Shore. 
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15. Catheter intravasculaire (10) seion Tune quelconque des revendications oreeedante* ^msa^a - *. 

que r^ent tubuiaira proximaJ presents unTZe durome£* ^£ S? IS-ISS™* " " 

1 ? " 25^^ (10) S6tan ' a r8Vend,Mti0n 16 ' eum * «•"—"- que .a p^e de W „ 6 rr^i- 

18. Catheter intravasculaire (10) selon la revindication 1, caractarise en outre en ce quo i. *» „ ^ _ 
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